The equation of a line is a rule which connects the т and y-coordinates of all points on the line. 


The equation of a line is a rule which connects the т and y-coordinates of all points on the line. 


The equation of a line is commonly written in either gradient-intercept form or in general form. 


GRADIENT-INTERCEPT FORM 


y=mz+c is called the gradient-intercept form of an equation of a line. 


The line with equation у = тт + с has gradient m and y-intercept c. 


GRADIENT-INTERCEPT FORM 


y=mz+c is called the gradient-intercept form of an equation of a line. 


The line with equation y = mz + с has gradient m and y-intercept c. 


For example, the line with equation y = 2r —3 has Ay 


gradient 2 and y-intercept —3. y=2r-3 


“gradient 2 


The y-intercept of a line is 
the y-coordinate of the point 
where the line cuts the y-axis. 


GENERAL FORM 


Ал + Ву = С is called the general form of the equation of a line. 


GENERAL FORM 


Ал + Ву = С is called the general form of the equation of a line. 


For example, the equations 22 +3y=5 and 2-бу--7 аге in general form. 


Equations in general form are usually written with a positive coefficient of т. 


FINDING THE EQUATION OF A LINE 


If we are given enough information about a line, we can determine its equation. 


To determine the equation of a line, we need to know either: 


e its gradient and at least one point which lies on the line, or 
* two points which lie on the line. 


Suppose that a line has gradient 3, and passes through the 
point (2, 3). 
For any point (z, y) which lies on the line, the gradient 


between (2, 3) and (=, y) is — 


*. the line has equation gy ol 
2—2 2 
which can be written as. у — 3 = 2(2 — 2). 


gradient 3 


= 


av 


We can rearrange this to find the equation of the line in either gradient-intercept form or general form: 


Suppose that a line has gradient 3, and passes through the 
point (2, 3). 
For any point (z, y) which lies on the line, the gradient 


between (2, 3) and (=, y) is — 


*. the line has equation Y Y 
2—2 2 
which can be written as. y—3= 2(2 — 2). 


gradient 3 


= 


av 


We can rearrange this to find the equation of the line in either gradient-intercept form or general form: 


Gradient-intercept form 
y-3=3(1-2) 
~ y-3= ir -1 
. Y= la +2 


General form 


у-3-4(г-2) 
2(y — 3) = 1(z — 2) 
2y-6=r-2 


Example 13 | 


Example 13 “) Self Tutor 


Find, in gradient-intercept form, the equation of the line with 


gradient 5 that passes through (—1, 3). 


The equation of the line is y-3=5(2- —1) 
. y-3=5(r+1) 
-~ y-3-25r45 
y-—5zr48 


We are given the 
gradient and a point 


which lies on the line. 


CA 


EXERCISE 6E.1 
1 Find, in gradient-intercept form, the equation of the line with: 
a gradient 2, passing through (1, 3) b gradient —1, passing through (-1, 2) 
€ gradient 3, passing through (—3, 1) d gradient -$ passing through (4, —2) 


e gradient —2, passing through (6, —5). 
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| Example 14 | 4) Self Tutor 


Find, in general form, the equation of the line with gradient i that passes 
through (5, —2). 


The equation of the line is y--2= F(a —5) 
. 4(y+2) = 3(z —5) 
. 4y+8= 32-15 

. 30 —4y = 23 


2 Find, in general form, the equation of the line with: 
a gradient 4, passing through (3, 5) b gradient -3, passing through (—2, 1) 
€ gradient 1, passing through (1, 4) d gradient 4, passing through (0, 6) 
e gradient 2, passing through (—5, —5). 
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| Example 15 | =) Self Tutor 


Find, in gradient-intercept form, the equation of the line which passes through A(1, 3) and 
B(-2, 5). 


The line has gradient = 508 a = a 
al ec 3 We could use either 
and passes through the point A(1, 3). A or B as the point 


which lies on the line. 


*. the equation of the line is 
y-3=-&e-1) 


3 EOR AP ( 
US == 


2 11 
. y=-52+7 


3 Find, in gradient-intercept form, the equation of the line which passes through: 


a A(8,4) and B(5, 1) b A(5, -1) and B(4, 0) 
« A(-2,4) and B(-3, —2) d P(-4,6) and Q(2, 9) 
e М(-1,-2) and N(5, —4) f R(2, 4) and S(7, —7). 
^ Find, in general form, the equation of each of the following lines: 
a y b y 
(1,4) (71,5) 
E > < > 
T T 


(-2,-5) (4,5) 


5 a Find, in general form, the equation of the line through A(—3, 5) and B(2, 1). 
b Show that the point C(12, —7) also lies on this line. 


6 Find the equation of the line which: 

a cuts the z-axis at 5 and the y-axis at —2 

b cuts the т axis at —1, and passes through (—3, 4) 

€ is parallel to a line with gradient 2, and passes through the point. (—1, 4) 
d is perpendicular to a line with gradient 5, and cuts the 2-ахі at 5 
e 


is perpendicular to a line with gradient —2, and passes through (—2, 3). 


i line 1 ii line 2 ili line 3. 
b Show that the coordinates of P are (5, 7). 


A median of a triangle is a line segment from a vertex 
to the midpoint of the opposite side. 
a Show that [OP] has equation 
cx — (a +b)y = 0. 
b Show that [AQ] has equation 
cx — (b — 2a)y = 2ac. 
€ Prove that the third median [BR] passes through 
the point of intersection G of medians [OP] 
and [AQ]. 


y=22+1 by=-ı+1 c y=32+3 
y--$iet$ еу--іс-% 

dr-y=7 b 3I4+5y=-1 € rz—-3y—-11 
Зх + 4y = 24 е 27— Ту = 25 

у= 1—4 by=-ı+4 € y=6r+16 
у= 12+8 e y--iz-i f y=-3r-4 
3z- y= -1 b 2r+y=3 € z+4y= 
5br-3y=10 ey=-3 # == 

42 + 5у= 13 b 4(12)+5(-7) = 48 – 35 =13 v 
2z —5y=10 by 2r— 2 с y=2r+6 
4r +3y=20 е r-2y—-8 


7 а -$ b 4r —3y — 10 8 7x —5y = —42 
9 y=3r-3 10 ay-iz-2 b -2 
11 = + 3у = 13 


12 а іу=-12+2 й у=22-3 ii у= –1=+ 
b Hint Solve 22-3 = –42 + 49, 


13 Hint Pis (а +6, с), Qis (b, с) 


с 
а dient of [ОР] = tc. 
gradient of [OP] AE etc 
b gradient of [AQ] — £ etc. 
b — 2a 


€ Solve the equations in a and b simultaneously. 


we 


